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7ZSri 血 wa s a7ZaLyzed by digital mLZPPLng. GIS, a ndl
･
e m Ote Sewing data.
The WaLawe■r rive rEn s eLe ded basl
'
nisone ofthe major riv ey s l
'
nSri 血nka . Itbrings waterfor on e ofthe mo s tactiv e
a8rL
.
CuLt w aLsettlem e fLt a rea LmdaLs ofo r nu mbe r ofotherl m aEle, r ese, v o E
'
rs･ The riv e rbasE
'
n c o v er so we, 2400sq･.
km ･
LZT e O OfLandPo m c e nfraL m o uTdai,zs tos o uth c oLZS t･ Vegetatio n distributio n oftlu
'
s a r e a W LZS Clas sIJied usl
'
ngdigL
'
taL
ゐta ofLD ndJYZt M SS, andpT Odu c ed the othe r T eLaied GeogrDPhicaL datajues into a G ISdatq base w L
L
fh 5x5see
gTO LnulTeSOEutioTL SL
'
gT ujEcaldfeatu r es LTl; LLZT2dc ove r, ele v atl
'
on , SLope, soil, CIL
-
m ate, and othe r s o c L
'
al phe n o men a
we reobserved a nd z
'
m 紗 一 作Lat.
I
o ns ofthese el me nts w e re m GLyzed by G LS･ The m atz
l
c m aps s uch as;so L
'
E ＋ pLZddy,
slope ＋for est･ we reprodu ced using datzzJue oftJze GLS dLZtObLZSe r The ,esuLtsindicated the,･ er w L
'
r on me lZlalLy poor
pr ese nt V egeねL o n str ucture, n e edL
'
n es sfw foT
,
e StCO We ” atL
'
on and71do T,eS tGtL
'
o n, and bette r m anage m entof30iLa nd
water r es o wc es oFthe LZre a. The eden sL
'
ye us e ofw ate r m ds oL7ofthe a reLZfvragric ultu r e also discus sed.
1. Intr odtL Ction
m由tal m apping and Ge ogr 且Phical Infor m&tionSyste m(GIS) are wellrec ogniz ed res earch to olsin n atural
cA Viron nentd 血dics･ This fieldw a s star(ed with the S Y M A Pm apping Pr ogra m a nd d¢y eloped to a ne w res ea rch
fieldwhi 血IB eSgd 山ell orrastq
･
m 呼Ping syste m岬 t m tlgh, 19 8 9). tlere, w e e mphasize the inpo 血 ce of
thesetCCh ologiesfor ariver basin sttldy. A dy erbasin fro mS ri L 血a w a ” el cted asthe sttldy are a, wi ththe
c o nsidera6o n of its rainy m ot ntains a nd drylow la nd physical strtwture･ Its riv e rsyste m.
…
W ala w e
”
which
c o血 sts wi than are a ofabotL24 50sq･ h .iB O n eOfthe m ajor riversin S riL 血 . Ⅰ』nds at M SS datBL Of the riv e r
basin w eredigitally cla ssified topr odtLCe the land coy er m ap. n e･tlS e Ofs atellite data giv esthe e asine s s of
ins erdng future a nd historic al infor m ation to the la nd co ver data set･ T he stdy m ainly u s es pers o nalc o mputer
based 血ta proc ess mg m ethods, So m e of the 血ta files a nd basic infor m adon wer e ex tr a cted frothpre viol Sly
c o n血cted res 町 Ch w o血 甲erer a, et ･al, 1994, 1995). T bo ughout the shldy, m 血ber of ge ographical datafiles
have beenprq血ced a ndthes edata w ere tlSedto eyall旭te the en vir on m e n tal st且ttlS Of the riv erbasin.
2･ Rese arch obje ctiv es
m ere q e two m 血 objec6ves Qfthe s mdy asfouows;
1･ Pr o血ctio nofa digitalge ographical dat& setfor the riv erbasin .
2･ Evaltu(e the presezltlev el ofnatlN al aJld ag血 dtd envirom melt Ofthe riverbasin .
Underthe firstobjechv e, digitd data files hav ebe en design ed wi tha gro u nd r e solution of 5x5 s econds,
o r153x153m ･ This giycsthe possibilltytO m erge With;other e xisting orftltt m geOgraPhical data sets orlink wi血
larger are adata sets･ Evall血 on ofthe present en vir on mentalc onditio n s ofthe W ala we riverbasin m血1y deals
withthe i 血 atio n stlCh as;forestc over, paddy cdtiv ation, dye rbasin data, a Jld land c o v erdata of Sri LBZika.
3. Sttldy are a
Walaw edvcris the 7th longest riverin SdLanka ” hLCh starts from the c e tlral highmo tL ntains a nd runs
to do w n SOtlthcoastpasslrLg 137 km .Its riy erbasin cove rs a n a re of2 450 sq･ kn 1 0f land 皿d provi desho m efor
ov er37 5･000of mai nly n d popuhtion(Surv ey dept･ 198 8). M uch ofthe pr e cipitatio n of the areacom es from
s otlth w est zn o nsoon a nd iJlter m o n s o on rairlS･ ad ftuther modific ations of min fall dlStTiblltio n a re catlSCd by
relief(Go etz 1 987)･ Mea n a 皿 ualrmi fdlra nges fro m abotlt4000m min m otmtainstolesstha nloo°m min s o uth
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Figtue lr Lo c atio n andthe river system ofthe W ala w e丘ver basin .
c o as t･ Te nper血 re of the area differsfro m about15 C in 皿 Otntainsto abotlt27 C inlo wIBdlds t血 are reh tively
dry, The dverba 血 c ontainB O nly one m edilm lev el urban ce nter,
"
B Anngoda
''/皿d o n ei叩 Orta nt tra n SPOrtado n
JtZJI Cdon}
'
Beragala
''
･ Both 1o ca也on s are in no tmtain ar e a ofthe ba 血 Physical stru cttv e ofthe basin wi ll be
presented a8 m aps in fonowing 8 eCtio ns･ T he m aizl fc attFe Of the Yahw e Liy erbasin is its largc 血v er
dev elopm ent prc!)ect, c e ntered o n
'W ala w e re8 er VOi' .Itirrigates o n e ofthe m ajor agd 印1t町 ala maB OfS d Lanka,
while prote cbng dow皿 riv er areabyo ccasion al no ods ･ Loc atio n a nd the riv er syte mispres ented infigt m l･
4･ Digital ge ogr aphical data structure
A stdybased o n GIS, Jle eds a v e nty of data, which can bc wi dely categorized intotw o s ectors.
馳ysical data
' standB forgeoBra[Phicd, dim atological, v egetatio n, s on, elev atio n, dope, a nd 和 也 other data.
'So cio-e co n omical 血tal reprBSe ⅡtS
･
, de m ographic, e co zl Omic, tra n sportation, a )1d sl血1ar data･ h presetLt Sttldy,
these data w ere collected fro m m叩B by re-dra wing, scarL m ng a nd filling polygonsin the c o nptlter; e xcept
applicatio n of Lands at M S S data forthe la nd c o v er m ap･ Al l data files ha vebeenres a mple (o abasic res olu6o n
of 5x5sec onds or153Ⅹ1 53m ･ t he data set co n sist8 fo11o w血g data filesin T asterfo rm･
a ･ Riv er ba 血 and the rive rsyste m, includingidand w ater.res o
tqce s, b･ 1且nd co v er n ap
wi th 7 la nd co ver categories, c , Soilm ap, d. Digital Ele vat10 nModel(DE M), e ･ Slope map,
f･ Popdatio ndistri butio n and m ajor roads, g. Mean a m td rai 血11
4･1La tldc o v e r m ap
Lm d co ve r m ap w as based o nI.a nds at M S S im ages, Obtain ed in 1987 皿 d 1988･ To m 且tCh wi the
existingdata. 1 pIXel skipped im age w as us ed topfOdn ced the land co y er m ap･ m e m o saic w asgeO n e tr lC ally
re ctified llSing 1: 250,000m a:p of Sd Lad a･ n e rive rbasin w as apart fro mthe m osaic and it co ntained 371
pixels and 575 1incs･ O bserving the b血 d chara cterishc8, C olor coⅢpogites and pdn cipal co mpon ent im ages;
吐ainingsites w ere sele ct d. So m e aeri alphotographs, 1:63360m aps, fieldw ork izdorm atio n, a nd otherpubl 血ed
data so Ⅶ･ces vF e r e tlS ed to select tminlng Sites. ¶∬ ot1ghthe Maカ 皿 m Li kelihood classificatio n m ethod. im age
band 1, 2, 3, aJld 4 w er edlgitally classified into7land cov e rcategories(seefigure2).
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rigtLrC2. T iel皿d co v er m叩 Of W alw edyerbasin, based o Al･a nds at M SS data･
4･2 Soil m ap
A 血og soil disb btltion n ap ofthe area w n v crted into adigtal m aLP, and c ontain s 12m ajor s oil
types(卓ee fiBtF C3).In W alaw edyerbasin, S oiltypes canbc tLSCd illthe c on n e ctio n Of Paddy cd 血'a也on･
4･3 D蜘 1Elev atio n Model(I)E M)a TLdslope m ap
h 血i8 Sttdy, dieD E M i9 Stands forits W iFble m eaning a nd 血 o w s valtlC Of die highest gr oⅦndplac c in
each pixel.
r
IL阜 D E M data wer egenerated byreadinghighe st values fro m1:63 60m ap8･ The res oltLtio nhasa
rel如yelylo wlc▼el, A nd1 pix elrcpres ent8 by30x 30scccEnds orby 918.72Ⅹ 918.72也(s eefi釘Ire4 a･)･ Slope
ゐta f＋ilc w as 00 ⅠはtrtlCted usingD E M. Slope m ap w as rc clased into 41ev c18 agin fig町 e 4 b･
4･4Cl血 tologic aldata s et
Forthepr odtd o n ofdith atological 血h set, itis re aso nable to pay m o re aLttendon on the rainfall, 血 ee
itis the go v er m nBforc e ofthe lo血l en viron ment, The fig町 C5 sho w sthe di8trib 血on of m e 皿 a Ⅲl ml rai 血11･
Me an m o nthly te mper a仙 e data giv esm 血 higher reliabihty than raidhll data since the diq naland a nrLd
ntwttn也o n ofthe te nperah c is rather lo win the area. Me an a nr[d rai d dla nd paddy cdtiv ated a m ashav e
be e n c o mparein hter s ectio n ofthe p8Per･
4.5Othe rge ogr aphical dataJne s
Thc rest of thc digital data base minly c o n8ists wi th followingdigitalm aLPS; Pop1血t10ndcnsity 皿 &P,
Riverbasin m ap- River netw orkaJldreserv oirs, a nd Tran sportn etWOrk･ So me ofthes edata W ere e xtracted fro ma
prcviotw shdy(Percra et ･ al･ , 195)･ Al lreleva nt info rm a丘on fr om ea ch a nalog m ap w ere c u eful 1y dcliⅣ ated
a nd sea - cd izltO the co mp11ter･ Then each polygo n.w asfilled wi th diffcretlt C Olors, a nd f＋in ally pr oduc ed the
digital data files･ Distribtltio n ofthe populatlOn a nd m句Or r o ads arc sho w ninfig町 e 6.
W ithpr odnctio n ofthe digital data set, one ofthe basic objectiv es of the studyis co mpleted･ rh fferent
tLSageS and deyclopm ctLS Of thc 血ta set c 皿 be expected in future sttldies. As the S ec o nd part of the study,the
cnviro n m e ntd condido n of thc dvc rbasin is e valtlated tlSing the prodnc ed data Set.
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Figu r e3. Soiltype distri btldoJI Of the aLrea.
溝l叫さ
Figu r e4a a nd 4b. D igital Ele v ado n M odel(D E N)aJldre clas sified slope m ap pr odu c ed fro mthe D E M,
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Figl m 5. The distdbt1丘on ofmea n a nn qal rainfal1･
戯評:…温
Figtu e6. Distdb血 o n ofthe pop山血 on and m ajor ro ads･
5. En virtl n m e TLt Pr O丘1e
w ala wc dv erbasin is an 耶a that 血)dd be tndergo wi th intE,naiv e obser vatio ns･ in the fieldof
enviro n ental m ge m ent･ Acc ordingto the table 1, there Bre n n nber of facts tht canbe pr - ntcdtodlO Wthe
importaELa Ofthe W 山aLW e丘v erbasin .
Thble l. b町d c overd&ta ofS丘L 血 andWihw e riverba sin,
Ⅰ.B Jld co vertype Sri Lanka insq 血 %
W alaw eriv erba血 in
sq.kn .
%
1. Forest 20032 3 0 503 21
2. Open fo re&t 4587 7 80 3
3- Mixed y egctatio n 14801 之3 681 之7.A
4･ Ho nelo也er cr op 16093 25 694 28.2
5. Paddy 8549 13 448 18.2
6. Openland/sa ndltLrban 958 1 ll 0.4
7･ Opc n w atcr 6 2 ■ I 33 1.4
T O n L 65642 100 2 450 lo o
Here, spe cialy the forest c oy er and thc paddy ar eadata are showing significant diffcren ccsbctw e cn c o一皿 uy
scale and riverbasin sc ale data. Wala we riverbasin is produ cing n Dr erice, Pr opo rtio n ately to its size･ when
c o mparewiththe totalc o u nby. Me 皿 tim citis hvingless% of forcBt a r e a･ Usingthesetw obasic fa c
ts･ w e hav e
an alyzed fe w elem ents ofthe rive rbasizl, tO e Valtnte its enviro n m en tal co ndition8･
5.1 tTtili宕atio h Ofw ate r a nds oil hthe river ba sin
Bydiefigure7, a col nParis on ofreladvely si mi lar(in size)dy erbasins of S ri L 血 is forw arded･ Th
e
w alaw eriverbasinghasthe low es t w a ter discharging perce ntage L Apartfr om the pos sible other re aso n s u ch as
clim atological ele men tsforthlS Situado n, theinten sive u se of the riv e r w ate ris keeping the figtu e at 2 2%･
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FigtFe 7･ Pe rcc Ⅱtage Qfre c eiving raid allo ltflo wto the sea and dy erbasin sizein simi lar
丘verbasin s of Sri La nka.
Mea n a n n qal 血 n払11m ap(se efigtve 5) and th¢ distri butio n ofthe paddy cd dv atio n a m(seefigure2) ar c als o
provi dingE)Vide nce forthe hightLS C Ofriver w ater. Alm oBtal1p且ddy are as a re located iplo Ⅵ′ r ainfallrec eiving
are a a nd depends onirrigated w aterfr o mdie riv er.
Soilreqt m n er[t fo rpaddy c ul 加atio n
ver egathered(°ept. of Agricdttwal1990), a nd
goilg w eft reCl舶 Sed into 4 m ajorgro ups, aJld
then into 2 types. This re classificadon w as
based o n the capability to co ndIICt Paddy
cdtivado nin respective s oiltype asis sho w n
infig町e 8･ TblS m ap, andthe related table 2
sho wtha( m ost of thc area s wi th hig capable
s oils are us ed for paddy cd tivation(且bo11t
g7 %)･ According to these tw o factors, 血e
Wdawe riverbasin ca nbe c ot mted as ahighly
a血vc agri001bral area.
Table 2･ Paddy ar ea lmder highand lo w
capability s oil forcd tiv atio n.
Paddy in
differents oils
are ain sq. k皿 . %
h Veryh1gh&
highcapablc
soils
387.5 87
In moderatc&
low capable
s oils
60.5 13
TO m L 44 8 10
Fig∬ e 8･ Paddy ar eaand s oilcapability forpaddy
cd dvadon.
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5.2 La ndc o v e rpr ofae a ndv egetatio n strttcu r e
Vegeta丘o n strtLCttF ehas m a nyid u en ces o n血 ers and other w ater s ot m g･ Itprote cts the $Oil hycrB, a nd
sq)portsto the d fic ent cim daLtion ofthe hydrolo由cal cycle･ As n oted in the table 1, the riv erbasin hs apoor
forestc8V q･ Ⅰ71TIBtXrC9- a hnd c ot,e rprof;ile d the riveris pres cded. T he profile sho w s v egtado n types dong
&bo叫 92 h ofthe Central river a nd ody 血
･
st 23bll hs afor est co v er. Ev en arotndthe W ala w c rese rvoir
, n D
forestc o ver ca nbe s een･ E mite nc e of Openfore st also am tnd 3 %Qfthe 町e aand hardy visible alongthe profne.
Most ofthc liv er sy8te n
.
is mi ngd m ghmixed vegetadon, and paddy cd tivatcd a m ･ Bythe figyLre10, forest
c o v e rzL nd riv er system lS PreSe nted･ Tbis 血 o w sthe sc atter ed forest patches a nd the la ck ofgalery forest very
clearly.
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FlgL m 9･ b md co v er profile done die Cen 血1 か erof W 血w criver8ySten ･ The fo rc8tCo v er O=dy existsin 且bout
LTlrSt25 %ofthe tipperdvcr q c a.
Slopc 血t& of the are a w ere tw ed to m ake fbrther analysis･ With the u s e of published
iDfor m &do nOvhch c Bold B 血 m 1981)I slope h vebeen reclassified in to4 and the ninto 2 class es acc orditlgtO
the sdtability to c ondu ct rcfoFeStado n. Then the8C data were m e rgcd with the forest cov e r(seefigurell)･
Calcdated r8BdtB Of dle mapin table 3 c xphins, forest c oyer is n ot available h m ostQfthe aqeasthat a,e
'
s uitablefor rcforesta也on .
Tablc 3･ Forestarea tnderhighand lo w capability dope for refo restatio n,
Forcst a nd slope dAta a re ain sq. kn. %
Very high& highcapable slopesfor reforcstado n with forest 310 12.7
Ve17 high& highc apable slopesforr eforestatio n wi thotttforcst 555 22.7
Modcra(e & lo w capablc slopesfo r reforcstA血n wi血foresl 192 7.8
Moderate & lo w capable 81opes ro rreforcstation withoqtforest 1393 56.8
TOT ÅL 2450 100
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FlgtXre10. The po orforestco ver of the riv erb且SitL.
n ainly wi thscaLttq Cd s mall fo r e stpatches.
Figu rell, Distri btltio n ofpres e ntfo re stin slopes wh町 e
highly s uitable fo r refo re statio n.
This 由tu a丘o n m ake8 adv ers e effe cts o llthe s oilstru cture, w ate r rcs o t m c s. a nd tothe totd e31Viro n m c ntal
balanc e･ The studye xplainsthe efEicicnt I)B e Of dvcrbasin for agdcdtttre･ Fhrthe - orethe resdts 血)w the po or
existen ce a nd dl血 btldo n of its for est C O V er･ T Lis wi llc o nseqtw ntly effe ct to the prese ntly highly active
a野iculturalstrt wttm : ofthe riv erbasin .
6. Co nclt)sions
Digitalgeographic 血ta a nd GISte ch ology w ere applied to analyzed a n en viro n n entalprofile ofa dv er
bash･ The prodtLCtion of thc digital daLta S et OfWda w eriverbasin(illS ri Ⅰ.a nka)ac co u nts for alarge potion ofthe
stldy･ which wi llable to tw ein maJly applicatio nsin ftlttJre･ T bpresent sittntion ofthe hverba 血 w as a n alyzed
tlSlngtW O min factors, its paddy cd tiv atio n and forest covcr･ Resdts ofthe stdy explainsthe effic e nt tw c of
water a nd s oilre so Ⅶr c e s ofthe basin fo rpaddy ctdtivado n. But, in contrast to that8itln也o n, itsforest coyer aJld
di9bibtldo n ofthe forestc o ver 血o 耶 apo of en Vim n n e ntal c o nditio n ofthe riverbagim T he total foresta 托a(21%)
in this re m ote riverbasin is lo w erthan the n atio n al figtxr e, A higherpriodty 血 od d be 由v eto co ndu ct
conser v atio n ofavailable forestand w ater res o u r c e s a nd reforestatio nin m otmtain 81opes･
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